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Lampiran 1. Tabel Nilai Optical Density Isolat D75, D92, dan D110a pada Media 





D.75 D.92 D.110a 
0 0.08 0.07 0.10 
3 0.29 0.26 0.36 
6 0.44 0.41 0.58 
9 0.68 0.65 0.78 
11 0.73 0.71 0.88 
13 0.76 0.76 0.95 
14 0.86 0.86 1.00 
16 1.00 1.00 0.83 
18 0.94 0.97 0.67 
 
 




Suhu 45 Suhu 55 Suhu 65 
pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 
0 0.24 0.71 0.68 0.92 0.14 0.92 0.22 0.30 0.24 
3 1.25 0.66 1.35 2.27 0.71 1.74 1.12 0.07 0.73 
6 1.37 1.56 2.60 1.01 1.83 1.55 0.15 0.06 0.21 
9 2.96 2.00 1.76 2.79 0.68 2.10 0.04 0.20 0.78 
12 1.73 2.46 1.97 4.11 9.51 2.61 0.89 1.74 1.34 
15 2.28 3.63 2.36 0.81 2.64 1.79 0.67 0.52 1.74 
18 2.07 2.19 2.99 2.06 4.88 2.25 0.06 0.51 0.62 
21 2.64 2.33 1.95 2.97 1.59 3.02 1.67 0.11 0.18 
24 2.73 1.46 2.16 2.78 1.92 4.74 1.25 0.09 0.85 
27 1.88 1.44 2.18 9.80 3.39 10.01 1.01 0.29 0.15 
30 2.78 2.36 2.85 6.65 0.21 5.22 1.16 0.26 0.06 
33 2.79 1.28 2.61 4.14 1.35 6.02 0.94 0.21 0.55 
36 2.21 2.46 3.00 2.75 2.66 3.36 1.94 0.39 0.43 
39 1.56 2.85 1.91 5.79 2.27 3.14 0.05 0.09 0.08 
42 5.28 6.15 5.36 5.07 2.06 4.64 0.39 0.04 0.13 
45 2.55 2.09 5.21 5.52 4.11 3.99 0.51 0.03 0.23 








Suhu 45 Suhu 55 Suhu 65 
pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 
0 0.80 0.92 0.86 0.84 0.60 0.89 0.39 0.22 0.35 
3 2.01 1.95 2.94 2.12 1.19 1.26 0.18 0.08 1.16 
6 5.94 8.75 8.07 0.74 2.36 1.38 0.09 1.15 0.03 
9 4.37 2.61 3.29 1.76 2.00 0.56 0.27 0.11 0.02 
12 2.31 2.82 1.97 3.14 5.52 3.20 0.92 1.67 0.78 
15 5.94 5.15 3.72 1.92 1.85 4.62 0.92 0.41 1.04 
18 4.76 4.11 2.96 1.37 1.56 1.80 1.17 0.75 0.12 
21 2.10 2.88 1.94 2.63 0.24 3.18 2.06 0.46 1.23 
24 2.60 4.19 2.84 2.42 1.13 4.38 0.87 0.15 1.03 
27 2.10 3.51 3.62 9.90 8.52 11.69 0.47 0.29 0.15 
30 2.76 1.92 1.46 8.48 3.29 11.25 0.64 0.39 0.53 
33 3.02 2.54 2.73 7.29 2.39 5.33 1.15 0.26 0.53 
36 2.49 4.17 2.18 2.96 3.32 3.08 0.92 0.56 1.13 
39 2.55 2.25 1.73 6.41 1.43 2.58 0.09 0.11 0.01 
42 3.71 7.98 6.08 8.40 4.53 3.63 0.04 0.03 0.45 
45 4.05 6.86 3.36 3.23 1.89 3.14 1.43 0.07 0.00 









Suhu 45 Suhu 55 Suhu 65 
pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 
0 0.78 0.93 0.92 0.96 0.93 0.98 0.05 0.04 0.06 
3 1.65 0.80 0.75 2.81 1.79 1.58 0.09 0.16 0.08 
6 2.28 1.40 4.91 1.73 2.75 1.70 0.03 0.13 0.11 
9 3.23 3.77 1.49 3.29 1.34 0.99 0.19 0.26 0.15 
12 5.87 2.25 1.74 3.32 2.67 2.37 0.36 1.66 0.07 
15 3.21 5.82 11.49 1.71 2.63 2.43 0.04 0.18 0.14 
18 3.90 2.15 1.38 2.78 2.57 2.72 0.09 0.05 0.06 
21 2.76 1.50 2.03 2.81 4.26 3.33 0.08 0.12 0.42 
24 2.43 2.18 2.55 2.61 0.44 4.35 0.07 0.30 0.29 
27 1.88 3.03 2.52 9.56 6.05 9.71 0.14 0.38 0.25 
30 0.90 2.10 1.53 6.57 5.12 9.21 0.12 0.40 0.47 
33 2.18 5.03 16.17 10.10 7.04 4.13 0.15 0.07 0.60 
36 2.37 4.05 2.57 9.00 5.79 3.92 0.79 0.26 0.01 
39 1.79 2.87 0.62 6.38 6.77 9.29 0.29 0.15 0.09 
42 6.89 6.14 5.63 6.81 7.43 7.59 0.03 0.00 0.06 
45 4.46 5.87 3.71 2.67 3.30 3.90 0.10 0.00 0.05 





Lampiran 5. Kadar Fosfat Bebas (ppm) Isolat D75 pada Media Pikovskaya 
Waktu (jam) 
Suhu 45 Suhu 55 Suhu 65 
pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 
0 0.74 1.24 0.35 0.12 0.10 0.33 0.67 1.17 1.22 
3 1.52 1.67 0.58 0.54 0.14 0.22 0.74 0.15 0.12 
6 0.91 0.60 1.88 0.04 0.22 0.26 0.13 0.12 0.24 
9 2.72 2.52 2.41 0.31 0.40 0.58 0.61 0.93 0.04 
12 1.66 2.56 2.04 0.36 0.94 0.26 0.06 0.25 0.90 
15 1.06 2.41 4.16 0.12 0.10 0.33 0.06 1.61 0.51 
18 2.88 3.57 3.24 2.89 2.65 1.17 0.21 0.92 0.06 
21 3.11 3.15 2.35 0.70 0.40 0.69 0.15 0.39 0.15 
24 3.42 3.98 4.30 0.58 0.59 0.50 2.06 0.88 0.28 
27 3.72 5.06 4.20 2.15 0.72 2.37 0.82 2.21 0.22 
30 4.46 6.62 3.82 2.01 1.04 1.85 0.18 3.58 0.20 
33 3.75 5.68 4.22 2.62 1.42 2.02 0.26 0.18 0.14 
36 3.82 5.56 5.43 0.65 2.62 3.14 1.39 0.06 0.04 
39 4.19 5.03 5.39 0.53 4.86 0.63 1.45 0.13 0.08 
42 5.07 3.89 4.20 1.08 3.01 1.42 2.29 0.40 1.56 
45 5.09 4.53 4.40 0.34 1.28 0.85 0.41 3.04 0.28 




Lampiran 6. Kadar Fosfat Bebas (ppm) Isolat D92 pada Media Pikovskaya 
Waktu (jam) 
Suhu 45 Suhu 55 Suhu 65 
pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 
0 0.63 0.78 0.60 0.11 0.06 0.32 0.29 1.57 1.24 
3 1.02 0.80 0.77 0.53 0.24 0.24 0.67 0.27 0.17 
6 0.47 0.13 0.93 0.32 0.25 0.25 0.13 0.66 0.48 
9 0.42 1.04 1.08 0.50 0.09 0.33 0.66 0.36 0.04 
12 1.55 1.81 1.18 0.62 0.78 0.30 0.06 0.12 0.20 
15 1.21 0.37 2.39 0.12 0.11 0.19 0.06 0.56 0.81 
18 1.85 2.08 2.10 2.85 2.07 0.90 0.06 1.02 0.09 
21 3.17 1.31 1.85 0.70 0.46 0.07 0.08 0.14 0.21 
24 0.94 3.51 2.30 0.43 0.56 0.43 2.55 0.26 0.14 
27 1.09 2.93 1.59 0.91 0.87 1.24 1.23 1.12 0.25 
30 2.55 1.20 1.65 1.43 0.58 0.83 0.15 2.35 0.23 
33 1.54 3.67 2.89 1.18 1.23 2.75 0.38 0.22 0.65 
36 1.87 2.66 2.01 0.85 0.67 2.36 0.19 0.45 0.08 
39 0.51 4.64 0.74 0.61 1.06 0.62 0.95 1.00 0.70 
42 1.53 2.44 2.43 1.39 2.37 1.39 0.14 1.78 1.31 
45 0.80 2.62 1.81 0.36 0.44 0.78 0.18 0.24 0.28 




Lampiran 7. Kadar Fosfat Bebas (ppm) Isolat D110a pada Media Pikovskaya 
Waktu (jam) 
Suhu 45 Suhu 55 Suhu 65 
pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 pH 5 pH 7 pH 9 
0 0.86 1.46 1.07 0.10 0.35 0.16 0.62 0.99 0.27 
3 1.04 1.01 0.56 0.76 0.16 0.27 0.38 0.19 0.06 
6 0.28 0.04 1.04 0.25 0.26 0.12 0.29 1.36 0.79 
9 0.12 0.92 1.10 0.49 0.40 0.14 1.15 3.97 0.45 
12 0.58 1.72 0.78 0.54 0.78 0.15 1.19 2.50 3.14 
15 0.25 0.14 2.00 0.19 0.14 0.20 1.96 2.59 2.44 
18 0.60 0.59 0.50 1.37 1.54 1.33 1.97 1.29 1.25 
21 1.35 1.45 0.44 0.96 0.83 0.25 0.85 0.44 0.90 
24 0.95 1.08 1.04 0.66 0.43 0.61 1.33 1.36 1.08 
27 1.19 2.04 0.93 1.04 1.31 0.80 0.84 1.67 0.14 
30 2.21 4.07 1.04 0.55 1.07 0.66 0.06 3.04 0.50 
33 0.87 2.64 2.37 0.57 1.18 1.46 2.08 0.06 1.68 
36 1.63 2.06 1.66 0.60 1.00 0.59 2.13 1.59 0.07 
39 0.59 0.54 1.07 0.64 1.45 0.46 1.52 1.21 0.08 
42 1.98 0.72 2.44 1.98 0.40 1.45 2.15 2.76 3.17 
45 2.00 0.22 0.86 0.35 0.49 0.66 0.78 1.96 0.24 





Lampiran 8. Hasil Analisis One Way ANOVA Pengaruh Suhu dan pH terhadap 
Pertumbuhan dan Pelarutan Fosfat Isolat Bakteri Termofilik D75 
Sungai Gendol Pasca Erupsi Merapi 2010 




Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 287.434
a
 8 35.929 2.638E3 .000 
Kadar_P 50.439
b
 8 6.305 21.076 .000 
Intercept Nilai_OD 884.804 1 884.804 6.496E4 .000 
Kadar_P 455.426 1 455.426 1.522E3 .000 
Suhu Nilai_OD 285.563 2 142.781 1.048E4 .000 
Kadar_P 36.718 2 18.359 61.370 .000 
pH Nilai_OD .087 2 .043 3.189 .065 
Kadar_P 11.307 2 5.653 18.898 .000 
Suhu * pH Nilai_OD 1.784 4 .446 32.751 .000 
Kadar_P 2.414 4 .604 2.018 .135 
Error Nilai_OD .245 18 .014   
Kadar_P 5.385 18 .299   
Total Nilai_OD 1172.484 27    
Kadar_P 511.249 27    
Corrected Total Nilai_OD 287.679 26    
Kadar_P 55.823 26    
a. R Squared = .999 (Adjusted R Squared = .999)    





Lampiran  9.  Hasil Analisis One Way ANOVA Pengaruh Suhu dan pH terhadap 
Pertumbuhan dan Pelarutan Fosfat Isolat Bakteri Termofilik D92 
Sungai Gendol Pasca Erupsi Merapi 2010 




Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 363.649
a
 8 45.456 1.015E3 .000 
Kadar_P 11.669
b
 8 1.459 117.851 .000 
Intercept Nilai_OD 1114.191 1 1114.191 2.489E4 .000 
Kadar_P 228.914 1 228.914 1.849E4 .000 
Suhu Nilai_OD 334.609 2 167.304 3.737E3 .000 
Kadar_P 5.888 2 2.944 237.851 .000 
pH Nilai_OD 4.942 2 2.471 55.194 .000 
Kadar_P .624 2 .312 25.217 .000 
Suhu * pH Nilai_OD 24.098 4 6.024 134.562 .000 
Kadar_P 5.157 4 1.289 104.167 .000 
Error Nilai_OD .806 18 .045   
Kadar_P .223 18 .012   
Total Nilai_OD 1478.646 27    
Kadar_P 240.806 27    
Corrected Total Nilai_OD 364.454 26    
Kadar_P 11.892 26    
a. R Squared = .998 (Adjusted R Squared = .997)    





Lampiran 10. Hasil Analisis One Way ANOVA Pengaruh Suhu dan pH terhadap 
Pertumbuhan dan Pelarutan Fosfat Isolat Bakteri Termofilik D110a 
Sungai Gendol Pasca Erupsi Merapi 2010 
 




Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 589.950
a
 8 73.744 2.327E3 .000 
Kadar_P 25.054
b
 8 3.132 38.220 .000 
Intercept Nilai_OD 1264.894 1 1264.894 3.992E4 .000 
Kadar_P 193.032 1 193.032 2.356E3 .000 
Suhu Nilai_OD 380.799 2 190.400 6.009E3 .000 
Kadar_P 14.481 2 7.240 88.363 .000 
pH Nilai_OD 64.002 2 32.001 1.010E3 .000 
Kadar_P 5.143 2 2.571 31.380 .000 
Suhu * pH Nilai_OD 145.149 4 36.287 1.145E3 .000 
Kadar_P 5.430 4 1.358 16.568 .000 
Error Nilai_OD .570 18 .032   
Kadar_P 1.475 18 .082   
Total Nilai_OD 1855.415 27    
Kadar_P 219.560 27    
Corrected Total Nilai_OD 590.520 26    
Kadar_P 26.529 26    
a. R Squared = .999 (Adjusted R Squared = .999)    






Lampiran 11.  Hasil Uji One Way ANOVA Pengaruh Jenis Isolat dan pH terhadap 









Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 278.983
a
 8 34.873 993.292 .000 
Kadar_P 54.039
b
 8 6.755 128.699 .000 
Intercept Nilai_OD 1574.375 1 1574.375 4.484E4 .000 
Kadar_P 445.528 1 445.528 8.488E3 .000 
Isolat Nilai_OD 76.920 2 38.460 1.095E3 .000 
Kadar_P 38.736 2 19.368 369.008 .000 
pH Nilai_OD 71.504 2 35.752 1.018E3 .000 
Kadar_P 14.838 2 7.419 141.352 .000 
Isolat * pH Nilai_OD 130.559 4 32.640 929.684 .000 
Kadar_P .466 4 .116 2.218 .108 
Error Nilai_OD .632 18 .035   
Kadar_P .945 18 .052   
Total Nilai_OD 1853.990 27    
Kadar_P 500.512 27    
Corrected Total Nilai_OD 279.615 26    
Kadar_P 54.984 26    
a. R Squared = .998 (Adjusted R Squared = .997)    





Lampiran 12.  Hasil Uji One Way ANOVA Pengaruh Jenis Isolat dan pH terhadap 








Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 34.979
a
 8 4.372 273.984 .000 
Kadar_P 25.244
b
 8 3.156 16.795 .000 
Intercept Nilai_OD 2535.485 1 2535.485 1.589E5 .000 
Kadar_P 189.422 1 189.422 1.008E3 .000 
Isolat Nilai_OD 2.788 2 1.394 87.353 .000 
Kadar_P 17.491 2 8.745 46.546 .000 
pH Nilai_OD 20.161 2 10.081 631.683 .000 
Kadar_P 1.108 2 .554 2.949 .078 
Isolat * pH Nilai_OD 12.029 4 3.007 188.449 .000 
Kadar_P 6.646 4 1.661 8.843 .000 
Error Nilai_OD .287 18 .016   
Kadar_P 3.382 18 .188   
Total Nilai_OD 2570.751 27    
Kadar_P 218.048 27    
Corrected Total Nilai_OD 35.266 26    
Kadar_P 28.626 26    
a. R Squared = .992 (Adjusted R Squared = .988)    





Lampiran 13.  Hasil Uji One Way ANOVA Pengaruh Jenis Isolat dan pH terhadap 








Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 6.131
a
 8 .766 19.646 .000 
Kadar_P 8.090
b
 8 1.011 7.334 .000 
Intercept Nilai_OD 74.970 1 74.970 1.922E3 .000 
Kadar_P 234.920 1 234.920 1.704E3 .000 
Isolat Nilai_OD .323 2 .161 4.139 .033 
Kadar_P 3.249 2 1.624 11.780 .001 
pH Nilai_OD 3.897 2 1.949 49.952 .000 
Kadar_P 1.830 2 .915 6.638 .007 
Isolat * pH Nilai_OD 1.911 4 .478 12.246 .000 
Kadar_P 3.011 4 .753 5.460 .005 
Error Nilai_OD .702 18 .039   
Kadar_P 2.482 18 .138   
Total Nilai_OD 81.803 27    
Kadar_P 245.492 27    
Corrected Total Nilai_OD 6.833 26    
Kadar_P 10.572 26    
a. R Squared = .897 (Adjusted R Squared = .852)    





Lampiran 14. Hasil Uji One Way ANOVA Pengaruh Jenis Isolat dan Suhu 
Inkubasi terhadap Pertumbuhan Bakteri dan Kadar Fosfat Bebas 
pada media pikovskaya dengan pH 5 




Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 293.684
a
 8 36.710 595.115 .000 
Kadar_P 18.974
b
 8 2.372 16.696 .000 
Intercept Nilai_OD 1001.269 1 1001.269 1.623E4 .000 
Kadar_P 239.691 1 239.691 1.687E3 .000 
Isolat Nilai_OD 4.427 2 2.213 35.882 .000 
Kadar_P 8.228 2 4.114 28.961 .000 
Suhu Nilai_OD 288.120 2 144.060 2.335E3 .000 
Kadar_P 3.950 2 1.975 13.902 .000 
Isolat * Suhu Nilai_OD 1.137 4 .284 4.606 .010 
Kadar_P 6.797 4 1.699 11.962 .000 
Error Nilai_OD 1.110 18 .062   
Kadar_P 2.557 18 .142   
Total Nilai_OD 1296.063 27    
Kadar_P 261.222 27    
Corrected Total Nilai_OD 294.794 26    
Kadar_P 21.531 26    
a. R Squared = .996 (Adjusted R Squared = .995)    





Lampiran 15. Hasil Uji One Way ANOVA Pengaruh Jenis Isolat dan Suhu 
Inkubasi terhadap Pertumbuhan Bakteri dan Kadar Fosfat Bebas 
pada media pikovskaya dengan pH 7 




Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 250.032
a
 8 31.254 2.601E3 .000 
Kadar_P 57.491
b
 8 7.186 45.098 .000 
Intercept Nilai_OD 886.213 1 886.213 7.375E4 .000 
Kadar_P 385.414 1 385.414 2.419E3 .000 
Isolat Nilai_OD 7.010 2 3.505 291.678 .000 
Kadar_P 20.833 2 10.416 65.368 .000 
Suhu Nilai_OD 229.940 2 114.970 9.567E3 .000 
Kadar_P 24.541 2 12.270 77.002 .000 
Isolat * Suhu Nilai_OD 13.082 4 3.270 272.151 .000 
Kadar_P 12.118 4 3.029 19.011 .000 
Error Nilai_OD .216 18 .012   
Kadar_P 2.868 18 .159   
Total Nilai_OD 1136.462 27    
Kadar_P 445.773 27    
Corrected Total Nilai_OD 250.248 26    
Kadar_P 60.359 26    
a. R Squared = .999 (Adjusted R Squared = .999)    





Lampiran 16. Hasil Uji One Way ANOVA Pengaruh Jenis Isolat dan Suhu 
Inkubasi terhadap Pertumbuhan Bakteri dan Kadar Fosfat Bebas 
pada media pikovskaya dengan pH 9 




Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 684.050
a
 8 85.506 5.222E3 .000 
Kadar_P 28.153
b
 8 3.519 45.795 .000 
Intercept Nilai_OD 1389.676 1 1389.676 8.487E4 .000 
Kadar_P 227.521 1 227.521 2.961E3 .000 
Isolat Nilai_OD 44.326 2 22.163 1.354E3 .000 
Kadar_P 7.148 2 3.574 46.510 .000 
Suhu Nilai_OD 485.175 2 242.588 1.482E4 .000 
Kadar_P 6.531 2 3.266 42.497 .000 
Isolat * Suhu Nilai_OD 154.548 4 38.637 2.360E3 .000 
Kadar_P 14.474 4 3.618 47.086 .000 
Error Nilai_OD .295 18 .016   
Kadar_P 1.383 18 .077   
Total Nilai_OD 2074.020 27    
Kadar_P 257.057 27    
Corrected Total Nilai_OD 684.344 26    
Kadar_P 29.536 26    
a. R Squared = 1.000 (Adjusted R Squared = .999)    





Lampiran 17.   Hasil Uji One Way ANOVA Pengaruh Jenis Isolat, pH, dan Suhu 
Inkubasi terhadap Pertumbuhan dan Kadar Fosfat Bebas Isolat 
Bakteri Termofilik Sungai Gendol Pasca Erupsi Merapi 2010  




Type II Sum of 
Squares df Mean Square F Sig. 
Corrected Model Nilai_OD 1258.317
a
 26 48.397 1.612E3 .000 
Kadar_P 117.308
b
 26 4.512 35.785 .000 
Intercept Nilai_OD 3246.606 1 3246.606 1.081E5 .000 
Kadar_P 839.937 1 839.937 6.662E3 .000 
Isolat Nilai_OD 17.284 2 8.642 287.818 .000 
Kadar_P 32.836 2 16.418 130.216 .000 
Suhu Nilai_OD 938.224 2 469.112 1.562E4 .000 
Kadar_P 29.934 2 14.967 118.706 .000 
pH Nilai_OD 30.551 2 15.276 508.756 .000 
Kadar_P 12.689 2 6.344 50.320 .000 
Isolat * Suhu * pH Nilai_OD 106.020 8 13.252 441.371 .000 
Kadar_P 6.750 8 .844 6.692 .000 
Isolat * Suhu Nilai_OD 62.747 4 15.687 522.445 .000 
Kadar_P 26.639 4 6.660 52.819 .000 
Isolat * pH Nilai_OD 38.479 4 9.620 320.386 .000 
Kadar_P 3.373 4 .843 6.687 .000 
Suhu * pH Nilai_OD 65.011 4 16.253 541.296 .000 
Kadar_P 5.088 4 1.272 10.088 .000 
Error Nilai_OD 1.621 54 .030   
Kadar_P 6.809 54 .126   
Total Nilai_OD 4506.544 81    
Kadar_P 964.053 81    
Corrected Total Nilai_OD 1259.938 80    





Gambar 37. Dokumentasi Gambar Proses Peremajaan 
Isolat Bakteri Termofilik pada Media NA miring (D75, 





Gambar 38. Dokumentasi Gambar Isolat Bakteri 




Gambar 39. Dokumentasi Gambar Proses Pembuatan 





Gambar 40. Dokumentasi Gambar Proses Inokulasi Starter 




Gambar 41. Dokumentasi Gambar Isolat Bakteri 









Gambar 43. Dokumentasi Gambar Pengukuran 





Gambar 44. Dokumentasi Gambar Pengukuran pH 
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